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Abstract 
Background: Paediatric intensive care units (PICUs) play a pivotal role in managing critically ill children, with 
mortality rates reflecting the quality of care and disease patterns. In resource-constrained regions like eastern 
India, sepsis, respiratory illnesses, and neurological disorders are common, yet regional data are limited. This 
study examines the causes of mortalities in a PICU, alongside clinical profiles and associated factors, to guide 
improvements in paediatric critical care to reduce mortality rates, for prevention strategies and good outcomes 
from intensive care set ups.  
Aims: To analyse the primary causes of mortality in PICU-admitted children, evaluate demographic and clinical 
profiles, and assess relationships with factors such as age, nutrition, ventilation, ionotropes, and breastfeeding. 
Materials and Methods: A prospective observational study was conducted in the PICU of Silchar Medical 
College and Hospital, Assam, from July 2019 to June 2020. Inclusion criteria: children aged 1 month to 12 years. 
Exclusions: deaths within 2 hours, stays beyond the study period, or discharge against medical advice. Data 
included demographics, admission source, cause of mortality, system involved, mechanical ventilation, 
ionotropes, nutritional status (WHO BMI-for-age), breastfeeding history, and outcomes. Analysis used SPSS v25; 
chi-square tests for significance (p < 0.05). 
Results: Among 747 admissions, Mortality was: 18.5% (138/747). Leading causes: sepsis (37.7%, n=52), 
pneumonia (23.9%, n=33), meningitis (8.7%, n=12), congenital heart disease (5.8%, n=8), acute encephalitis 
syndrome (AES) (4.3%, n=6). Infant mortality: 73.2% (p < 0.00001), mainly sepsis (51.5%) and pneumonia 
(29.7%). System-wise: infections/sepsis (37.7%), respiratory (25.4%), CNS (15.2%). Out of ventilation supported 
children the mortality was: 71.5% (p < 0.00001); ionotropic supported children mortality was : 61.1% (p < 
0.00001). Malnutrition in 58.6% of admissions; 73.9% deaths malnourished (p = 0.000054). Exclusive 
breastfeeding reduced mortality (p < 0.00001). Socioeconomic: upper lower class highest (42.6%). 
Conclusion: Sepsis and pneumonia are predominant mortality causes, exacerbated in infants and malnourished 
children. Targeted interventions for infection prevention, nutritional optimisation, and early mechanical support 
could reduce PICU mortality. Emphasis on breastfeeding and public health measures including vaccinations are 
essential. 
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Introduction

Paediatric critical care has advanced significantly 
since the establishment of the first PICU in 
Gothenburg, Sweden, in 1955. PICUs provide 
specialised care for children with life-threatening 
conditions, focusing on organ support, monitoring, 
and family guidance. In developing regions like 
eastern India, PICUs are nascent, often 
overburdened by infectious diseases and limited 
resources. This study, from the sole PICU in Barak 

Valley, Assam, investigates mortality causes to 
inform practice enhancements and preventive 
strategies for reducing mortalities. Critically ill 
children require intensive monitoring due to 
physiological differences from adults, such as higher 
airway resistance, immature diaphragms, and 
cardiovascular systems. Common PICU admissions 
involve respiratory failure (e.g., pneumonia, 
bronchiolitis), sepsis, shock, encephalitis, and organ 
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dysfunction. Mortality rates vary globally (4-35%), 
influenced by age, comorbidities, and interventions. 
Literature review reveals sepsis and multiple organ 
dysfunction syndrome (MODS) as leading causes, 
with respiratory issues prominent. Indian studies 
report higher mortality in infants and malnourished 
children. Factors like mechanical ventilation and 
ionotropes indicate severity but correlate with 
poorer outcomes. 

This research addresses regional gaps, emphasising 
mortality causes and modifiable risks. 

Aims and Objectives 

● Analyse causes of mortality in PICU children in 
barak valley. 

● Study clinical profiles. 
● Evaluate demographic-diagnostic-mortality 

relationships. 

Materials and Methods 

Study Design and Setting: Prospective 
observational study in the PICU of Silchar Medical 
College and Hospital, a tertiary centre in Assam, 
India. 

Participants: Children aged 1 month to 12 years 
admitted July 2019-June 2020. Exclusions: early 
deaths (<2 hours), extended stays, age extremes, 
those who left or discharged against medical advice. 

Data Collection: Informed consent and ethical 
approval obtained. Proforma captured: 

demographics, age groups (<1, 1-5, >5 years), 
admission source, stay duration, system involved, 
socioeconomic status (modified Kuppuswamy 
scale), nutrition (WHO BMI), 
ventilation/ionotropes, feeding (exclusive 
breastfeeding/formula/faulty), diagnosis, outcome, 
death cause. 

Statistical Analysis: Excel entry; SPSS v25 
analysis. Means ± SD for numerical; 
frequencies/percentages for categorical. Chi-square 
for associations; p<0.05 significant.  

Results 

A total of 747 children were admitted to the pediatric 
intensive care unit (PICU) during the study period, 
with 138 deaths recorded, yielding an overall 
mortality rate of 18.47%. 

Causes of Death Sepsis/infection was the leading 
cause of mortality, accounting for 37.7% of all 
deaths (n=52), followed by pneumonia at 23.9% 
(n=33). Meningitis contributed 8.7% (n=12), 
congenital heart disease 5.8% (n=8), and acute 
encephalitis syndrome (AES) 4.3% (n=6).  

Asthma and bronchiolitis each accounted for 0.7% 
of deaths (n=1 each). Additional causes included 
drowning, diabetic ketoacidosis (DKA), cerebral 
palsy with seizure disorder, poisoning, and intestinal 
obstruction with shock.

 

 
Figure 1: Causes of death due to different diagnosis 

Cause of Death by Age Group: The majority of 
deaths occurred in infants under 1 year of age 
(n=101, 73.19% of total deaths). In this age group, 
sepsis was the predominant cause (51.48%, n=52), 
followed by pneumonia (29.70%, n=30). Other 
causes included meningitis (9.9%, n=10), congenital 
heart disease (4.95%, n=5), encephalitis (1.9%, 
n=2), bronchiolitis (0.99%, n=1), and intestinal 

obstruction (0.99%, n=1). These results emphasize 
the critical burden of infectious and congenital 
disorders in infancy. 

In children aged 1–5 years, 24 deaths occurred 
(17.39% of total deaths). AES was the most frequent 
cause (16.7%, n=4), followed by acute 
glomerulonephritis (AGN) in failure (12.5%, n=3). 
Congenital heart disease and hepatic 
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encephalopathy each contributed 8.3% (n=2 each). 
The remaining deaths were due to other conditions, 
indicating a shift toward neurological and renal 
pathologies in this age range. 

In children older than 5 years, 13 deaths were 
observed (9.42% of total deaths). AGN in failure 
was the leading cause (23.07%, n=3). Single cases 
were attributed to poisoning, road traffic accident, 
hepatic encephalopathy, severe asthma, and anemia 
in failure (7.7% each, n=1). This age group 
displayed a broader diversity of traumatic, 
metabolic, and systemic etiologies. 

A chi-square test confirmed that sepsis was 
significantly more likely to cause death in infants 
(<1 year) compared to children aged 1 year and older 
(χ²=23.8787, P<0.00001), reinforcing its dominant 
role in early mortality. 

Mortality Distribution by System Involved 
Sepsis/infections accounted for the highest 
proportion of system-wise mortality (37.7%), 
followed by respiratory system disorders (25.4%) 
and central nervous system (CNS) diseases (15.2%). 
Renal system involvement contributed 5.1% of 
deaths, while hematological disorders represented 
the smallest category. 

Age and Gender Distribution in Deaths Male 
children predominated across all age groups in 
mortality, with the highest absolute number in 
infants under 1 year. 

Mechanical Ventilation and Mortality of the 747 
admissions, 158 patients required mechanical 
ventilation (21.15%). Among these, 113 (71.51%) 
died and 45 (28.48%) survived. Mortality was 
significantly higher in ventilated patients compared 
to non-ventilated ones (χ²=374.3671, P<0.00001). 

Use of Inotropes and Mortality Inotropic support 
was administered to 216 patients (28.91% of 
admissions). Of these, 132 (61.11%) died and 84 
(38.89%) survived. Notably, 95.65% of all deaths 
(132 of 138) involved inotropic use. This association 
was statistically significant (χ²=366.7772, 
P<0.00001). 

Mortality and Malnutrition Malnutrition was present 
in 438 admitted children (58.63%), classified 
according to World Health Organization criteria 
based on body mass index. The mortality rate among 
malnourished children was 23.29%, with 102 of 138 
total deaths (73.91%) occurring in this group. 
Mortality was significantly higher in malnourished 
children compared to non-malnourished children 
(P=0.000054). 

Mortality and Breastfeeding Exclusive 
breastfeeding was reported in 470 children (62.92% 
of admissions). Among the 277 non-exclusively 
breastfed children, 90 (32.49%) had faulty feeding 
practices, with the remainder formula-fed. Mortality 

was significantly lower in exclusively breastfed 
children compared to non-exclusively breastfed 
children (χ²=165.0821, P<0.00001). 

Discussion 

Comparison of Distribution of Mortality with 
Other Studies: In our study total 138 death 
happened in the given period out of 747 total 
admissions. Mortality rate is 18.47 %. Most number 
of deaths happened due to diagnosis 
sepsis/infection, which is 37.7% of total deaths 
(n=52). Pnuemonia contributes 23.9% of deaths 
(n=33). From respiratory diseases asthma and 
bronchiolitis shown 0.7% of total death each. From 
central nervous system AES and meningitis 
contributes 4.3% and 8.7% of death respectively. 
Congenital heart diseases had shown 5.8% of death. 
Drowning, DKA, CP with seizure disorder, 
poisoning also caused death in PICU. From surgical 
cause’s intestinal obstruction with shock also caused 
death. 

The reported mortality varied from 9.8-35% in 
different series by other authors [1,2,3] 

Siddharth V etal [4] found approximately half of the 
patients (47.2%) admitted in their PICU died during 
the hospital stay. Mortality pattern did not vary with 
either gender or referral status of the patient. 
Proportionately higher mortality was observed in 
patients of less than 1 year of age in their study. 
Sepsis along with septic shock was found to be the 
major cause of mortality in PICU patients followed 
by pulmonary haemorrhage, disseminated 
intravascular coagulation. 

Abhulimhen-Iyoha BI etal [5] have found seven 
(2.1%) patients died during the period, consisting of 
five (71.4%) males and two (28.6%) females, with 
their mean age being 53.71 months (range, one 
month to 10 years). Two (28.6%) patients died of 
cardiovascular diseases, two (28.6%) of renal 
disorders, one (14.3%) of neurological problem, one 
(14.3%) of respiratory disease, and one (14.3%) of 
hematologic concerns. The overall mortality rate 
was 2.1%. A higher proportion of males, 5 (2.5%), 
died following admission compared to females, 2 
(1.5%). This relationship was not statistically 
significant (P = 0.706) The children in the age group 
12–59 months had no deaths while those less than 
12 months and those 60 months had higher 
proportion of deaths, 4 (3.1%) and 3 (3.2%), 
respectively. This relationship was not statistically 
significant (P = 0.101). Mortality among patients 
who stayed for one day or less was 1.8%, while it 
was 7.4% for those who stayed for more than seven 
days. A higher proportion of the children who stayed 
more than seven days in the PICU died. This 
relationship was also not statistically significant (P 
= 0.168) in their study. 
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Earan SK etal [6] found regarding the clinical 
outcome, 1647 (89.85%) patients improved, were 
transferred to the pediatric, and were eventually 
discharged; 36 (1.96%) patients died; 150 (8.18 %) 
left against medical advice. We observed a mortality 
rate of 1.96%, with no association with age or sex. 
The average and median ages of the deceased 
patients were 2.92 ± 3.16 standard deviation (SD) 
and 1.5 years, respectively; males had an average 
age of 2.91 ± 3.45 SD and females had an average 
age of 2.93 ± 2.87 SD. The average length of stay 
(LOS) for the deceased patients was 3.33 ± 2.85 
days. A mortality rate was highest in infants below 
1-year of age (50%). In their study, the leading 
systemic cause for both admission and death was the 
respiratory system 

Esteban E etal [7] given like out of the 2,609 patients 
considered, 103 died in the PICU during the study 
representing nearly 4% of the total sample. With 
regard to age, the highest number of deaths, in both 
sexes, occurred in infants (1 month to 2 years). In 
girls, this trend was more acute as more than 60% of 
the girls’ deaths were in patients of that category. 

Sixty-three percent of the boys who died were 
admitted with three different diagnoses: respiratory 
diseases, infections, and polytraumatic injuries. 
Only 35% of girls were represented in these 
categories. In girls, almost 65% of deaths were due 
to a wide range of causes that made it necessary to 
group them into a cul-de-sac category labelled 
“Other.”. 

Das I, Bezboruah G [8] etal showed Out of the 790 
patients admitted to PICU, 216 (27.34%) patients 
died. 409 (51.77%) cases improved and were shifted 
to general ward and later discharged. 165 (20.89%) 
cases constituted of those who were shifted to higher 
center or another department or were taken against 
medical advice. Rashma RP etal [9] found the 
Mortality rate of children admitted in PICU was 
10.58 % for their study period. The mortality pattern 
was Cardiopulmonary arrest 29%, sepsis 19%, 
Pneumonia 16%, MODS 14%, Liver disease 7%, 
inborn error of metabolism 6%, ARDS6%, ARF 3%. 
The mean age of children who died at PICU for a 
period of 42 months was 3.40+4.16 years. Among 
the 100 children died 52% were males.  

The highest mortality was represented by patients 
admitted from the emergency room 44%, from other 
ICU 10.0%, from outside hospitals 4.0%, and 
children transferred from wards 42.0%. Among the 
100 deaths only 26% of the children were 
mechanically ventilated. Sahoo B etal [10] showed 
in their study thirty-five (4.1%) patients died during 
the period, consisting of nineteen (59.3%) males and 
thirteen (40.6%) females. Leading causes of death in 
their study were sepsis with MODS (n=11), 
encephalitis (n=7), pneumonia (n=7) and congenital 

heart diseases (n=5). Maximum deaths 13 (37.1%) 
occurred in the age group 1 month to 1 year. 

Based on our observation, it appears that care of 
patients in our PICU is somewhat similar to other 
tertiary level PICUs in the country. The low 
mortality rate in our PICU could be due to medical 
college affiliation with better resources availability, 
24-hour physician coverage, highly trained-nurses, 
good nurse- patient ratio and presence of 4 trained 
paediatric intensivists 

Comparison of Mortality and Malnutrition with 
Other Studies: 58.63% of total admissions were 
malnourished in our study. Out of 138 deaths 102 
children were found malnourished in our study 
(73.91%). Death was higher in malnourished 
children compared to non-malnourished children (p-
value is .000054). Similar findings were found in 
study done by Bagri NK, Jose B, Shah SK et al [11]. 
They found increasing odds of mortality, ventilation, 
prolonged PICU stay and duration of mechanical 
ventilation with increasing severity of malnutrition. 
With Conclusions After stabilization of the initial 
critical phase, PICU outcome is influenced by the 
nutritional status of the children. 

Bechard LJ, Duggan C et al [12] did study on 
Nutritional status based on Body Mass Index is 
associated with morbidity and mortality in 
mechanically ventilated critically ill children in the 
PICU demonstrated significant associations 
between nutritional status on admission to the PICU 
and important clinical outcomes. Underweight status 
predicted a higher risk-adjusted mortality, likelihood 
of hospital discharge, and hospital-acquired 
infections. Abnormal nutritional status negatively 
impacted ventilator-free days in this cohort 

Comparison of Mortality and Feeding Habits 
with Other Study: We found mortality in breast fed 
children and non-breast-fed children and their 
relationship. We found less mortality in breast fed 
children compared to not exclusively breast-fed 
children (p-value is < 0.00001). Betrán AP, de Onis 
M et al [13] found Exclusive breast feeding of 
infants aged 0-3 months and partial breast feeding 
throughout the remainder of infancy could 
substantially reduce infant mortality in Latin 
America.  

Goldberg HI, Rodrigues W et al [14] found children 
who have neverbeen breast-fed are 1.8 times more 
likely to die in infancy than others. It is likely that 
the differentials in mortality during the first few 
months following birth are even greater. 
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